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The Production and Utilization of Corn Grown 
Under Irrigation in Washington 


By H. P. Singleton 


INTRODUCTION 


Throughout the United States as a whole, corn is thought of as 
the basic grain crop for livestock feed. In the state of Washington 
good corn is recognized as a very desirable feed crop but its produc- 
tion has been of little importance. According to the 1924 crop census 
there were approximately 40,000 acres of corn grown in the state. 
During the next five years the area dropped to about 32,500 acres. 
In 1929 the counties comprising the greater part of the irrigated area 
of the state, viz., Benton, Chelan, Kittitas, Okanogan, Spokane, Stev- 
ens Walla Walla, and Yakima, grew approximately 55 per cent of the 
total acreage for the state. The largest corn acreage is in the lower 
Yakima valley, the counties of Yakima and Benton producing about 
30 per cent of the total state acreage in 1929. 


The demand for good corn for livestock and poultry feeding 
greatly exceeds the local supply, and corn must be secured from the 
Middle West. For this reason the retail price usually is relatively high 
in the state. Thus, corn growing should be profitable for the Wash- 
ington farmers who are favorably located, providing good yields of 
high quality corn can be secured. 


The Irrigation Branch Experiment Station, which is located m 
Benton county four and one-half miles northeast of Prosser, began 
studies with corn in 1922. The elevation at the station is from 800 to 
890 feet. The growing season has approximately 155 frost-free days. 
Average annual rainfall is about seven inches, most of which occurs 
dicing the winter months. The soil at the Station is classified as Sage- 
moor fine sandy loam. Except as mentioned in the text, all data pre- 
sented herein were obtained at the Station. 


experimental methods 

Following is a summary of experimental methods used in corn 
studies: 

Number of replications of plots: plots for varieties prior 

to 1927. Duplicates since 1927. 
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Size of plots: From one-fiftieth acre to one-tenth acre, depending 
upon area available. Large plots were used when plots were 
not duplicated. One border row on each side of plot. 

Planting: Two row planter, rows 40 inches apart prior to 1931. 
Thirty-six inches apart in 1931 and 1932. Hills checked 42 
inches apart. 

Irrigation practice: Field irrigated before planting and sufficiently 
thereafter to insure uniform growth throughout the growing 
season. Total amount of water applied annually was about 30 
acre inches. 

Cultural practice: Cultivated with two-horse cultivator early in 
season. No cultivation after corn was two feet high. Weeds 
kept down by cultivation and hoeing. 

Determination of yield: Corn weighed at husking time and weights 
reduced to dry shelled corn basis. Prior to 1931 they were 
based on air-dry shelled corn. Corn was allowed to dry about 
30 days after shelling. In 1931 and 1932 weights were reduced 
to basis of shelled corn containing 12 per cent or less of 
moisture. The weight per bushel of dry shelled corn was 
considered as 56 pounds. 

EXPERIMENTAL RESULTS 

Varietal Investigations. Varietal investigations were started in 
1922. During the 12 years that studies have been in progress more 
than 60 varieties and strains have been tested. These include varieties 
that are of importance in the Middle West and many local strains 
that have been grown and selected by good corn growers throughout 
the lower Yakima valley. Yield data from several varieties and strains 
are presented in Table 1. All the high yielding local strains are in- 
cluded in this table. These are shown by number and locality. They 
are used to show yields of various strains of local corn and not to 
indicate the value of any particular corn grower’s seed. Since all varie- 
ties and strains were not grown for the entire period and since there 
were large differences in the annual yields for any given variety, aver- 
age yields have little significance. Therefore, in order to compare 
varieties grown in different years, Reid Yellow Dent was used as a 
standard, and the yield of each variety was compared with that of 
Reid Yellow for the same years in which it was grown. 
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Each year, except 1922 and 1931, corn either followed alfalfa or 
the field was manured before corn was planted. In 1922 the plots were 
located on virgin soil. The plots in 1931 followed wheat and the field 
was not manured for either wheat or corn. It had been previously 
manured for corn. 

Reid Yellow is one of the more commonly grown varieties in the 
Middle West and it was from this variety that many of the local 
strains of Yellow Dent have been developed. In a few cases local strains 
have been selected from Minnesota 13. lodent, an Iowa product, has* 
given almost as satisfactory results as Reid Yellow. Both of these 
varieties produced yields equal to or greater than most of the local 
strains that have been tested. 

It is interesting to note that, with the exception of local strain 
No. 1, none of the local strains that have been grown for two or more 
years at the Station produced yields equal to Reid Yellow, the seed of 
which was secured from Iowa. The seed of this variety had been 
specially selected for high production and type. The yields secured 
show the result of this careful selection. The differences in yield be- 
tween Reid Yellow and the better local strains were small and it ap- 
pears that so far as the late maturing varieties and strains are con- 
cerned, well selected seed from good strains of local yellow can be 
used satisfactorily. On the other hand, seed corn which has not been 
carefully selected may be very expensive because of the reduction in 
yield that results from its use. 

The extremely large, late maturing type of corn, as represented 
by Johnson County White Dent, proved inferior in yield of grain to 
other types studied. This particular variety was the lowest yielding 
variety each year it was grown. 

When planted early in the season, late maturing varieties and 
strains usually outyield the early maturing varieties. On the other 
hand, the early maturing varieties have an advantage in that they re- 
quire a shorter growing season and if planted early reach maturity 
much sooner than the late maturing varieties. For late planting the 
early varieties are superior. The choice of an early or late variety will 
depend upon the grower’s requirements. 

The early maturing varieties in Table 1 are Windus White Dent, 
Thayer Yellow Dent, and Minnesota 13. Both Windus White and 
Thayer Yellow are somewhat earlier than Minnesota 13 and have out- 
yielded it rather consistently. Windus White has outylelded Thayer 
Yellow slightly, but the difference of 1.5 bushels per acre is not sig- 
nifiicant in view of the fact that the yellow corn is more desirable as 
a feed corn. Thayer Yellow has a small ear and the shortest stalk of 
any of the varieties that have been tested. It is capable of producing 
high yields on fertile soils. 
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In order to study the growth of corn in other corn-producing 
districts of the Yakima valley, five cooperative varietal trials were 
arranged m 1932. Locations ranged from Toppenish to Benton City 
and soil classes varied from silt loams to fine sandy loams. Thayer 
Yellow and either Reid Yellow or lodent were grown at all locations. 
The local yellow seed used in each case was the same as the cooper- 
ator was using for his regular plantings. All plots were located in the 
cooperators corn fields and those in any given location received the 
same treatment as the remainder of the field. The yields per acre for 
all plantings are shown in Table 2. 


Table 2. Yield of Corn Varieties Grown at Various Locations in the 
Yakima Valley in 1932 


1 

Variety ' 

1 


Yield in bushels 

per acre 


Toppenish 

Outlook ^ 

Satus 

j Benton City j 

Soanyslde 

Thayer 

78.9 

86.6 

86.2 

a 

73.8 

Reid 

74.5 

101.9 

— 

76.4 

■ 89 7 

lodent 

— 

— 

120.1 

, 

- . - 

Local Yellow 

72.8 

93.3 

96.8 

93.6 

80.7 


* Thayer plot badly damaged by beavers and black birds. A representative yield, 
therefore, could not he obtained. 


Results of all cooperative tests indicate that all locations shown 
in Table 2 are well adapted to corn growing. In these cooperative 
trials Reid Yellow and lodent were superior to the local strains ex- 
cept at Benton City. The Benton City local strain also outyielded 
Reid Yellow and lodent at the Station in 1932 as is shown in Table 1. 
The Toppenish local strain is a selection from Minnesota 13 and was 
outyielded at Toppenish by both Reid Yellow and Thayer Yellow. 
The comparative production of these three varieties at the Station 
also places the Toppenish local strain third. The lodent plot near 
Satus was out.standing not only in yield but also in the maturity and 
uniformity of ears. Except at Toppenish, where Thayer Yellow out- 
yielded Reid Yellow, the relative yields for varieties were similar to 
yields at the Station. 

Corn Versus the Small Grains. In order to determine whether 
corn has a place on the irrigated farm it is necessary to know some- 
thing of its production in comparison with that of crops with which 
it would compete or which it might replace. Since corn is primarily a 
grain crop the competing crops would be^the small grains, including 
wheat, oats, and barley 
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The small grains have been grown at the Station since 1922. A 
former publication* reported the yields prior to 1930. One variety each 
of wheat, oats, and barley was used as a standard of comparison for 
all other varieties of the same crop. Reid Yellow and Thayer Yellow 
corn represent the two principal types of corn grown in the Yakima 
valley, and a direct comparison can be made between the yields of 
these two varieties and those of the aforementioned standard varieties 
of the small grains. Table 3 shows the average annual production of 
No. 1 grain in bushels and pounds per acre for each crop. 


Table 3. Comparative Average Yields of Representative Varieties of 
Com, Spring Wheat, Oats, and Barley 



1 

Number 

Av. yield 

Pounds 

Av. yield 

Grain 

Variety 1 

i 1 

years 

in bushels 

per 

in pounds 

grown 

per acre ' 

bushel 1 

per acre 

Corn — Late 

Reid 

11 

59.3 

56 

3321 

Corn — Early 

Thayer 

11 

55 8 

56 

3125 

Wheat 

Jenkin 

11 

48.5 

60 

2910 

Barley 

Blue 

11 

49.6 

48 

2381 

Oats 

Banner 

11 

72.3 

32 

2314 


Although the corn and small grain varietal plots were not grown 
in the same field each year the difference in soil fertility for the aver- 
age of the 12 years has' not been great. During this time both corn 
and the small grains have been grown on soils of varying fertility 
ranging from virgin soils to soils that grew alfalfa the preceding year 
However the average soil fertility was slightly higher for corn than 
for the small grains. The small difference in soil fertility may have 
been sufficient to account for the difference in yield between Thayer 
Yellow corn and wheat, but it could hardly account for the entire 
difference in yield between Reid Yellow corn and the small grains. 
Since the highest annual yieldis for both corn and the small grains 
were obtained immediately following alfalfa, a comparison of these 
yields may indicate more clearly the relative yielding capacity of ’each. 
The highest yield that any small grain has produced at the Station is 
4308 pounds per acre which was produced by Jenkin wheat. The high- 
est corn yield is 5662 pounds per acre. This was produced by one local 
strain of Yellow Dent. The maximum yield for Reid Yellow was 4889 
pounds per acre. All data available indicate that corn is capable of 
producing higher yields than the small grains. 

‘Bulletin No. 240, “The ProduAion of Cereals Under Irrigation in Washington,” 
by H. P. Singleton, 1930. 
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After Conducting this work for six years it was felt that there may 
have been a possibiKty that cross pollination in the various plots in- 
fluenced the following year’s yield and that the data might not be en- 
tirely accurate. It was, therefore, decided to start a new trial. Pullman 
seed was planted at Prosser the first year. Each year thereafter seed 
from the preceding year’s corn plot was used. One plot only was 
grown each year and since it was isolated from other corn fields there 
was no cross pollination with corn outside the plot. This plan was 
continued for five years and corn from all of the five plots was grown 
under the same conditions in 1932. Seed from the 1927 plots was avail- 
able and plots from this seed were included. Table 5 shows the number 
of years acclimated, the year the seed was grown, and the yield for 
each lot of seed. 


Table 5. Yields of Thayer Yellow Com in 1932 Grown from Un- 
acclimated Seed and from Seed Acclimated at Prosser from One 


to Six Years 


Years 

acclimated 

Years seed 1 
grown 

Knmber e&rs 
per plot 

j Yield per acre 
j in bushels 

Average yield 

1 per acre 

None 

Pullman 1930 

197 

56.3 

56.3 

1 

1927 

201 

58.3 


1 

1928 

197 

53.9 

56.1 

2 

1927 

212 

58.1 


2 

1929 

198 

57.4 

57.7 

3 

1927 

196 

58.1 


3 

1930 

218 

66.3 

62.2 

4 

1927 

198 

53.9 


4 

1931 

200 

60.8 

57.3 

5 

1927 

211 

65,0 

65.0 

6 

1927 

185 

57.1 

57.1 


All plots from seed grown in 1927 are from the 1927 plots shown 
in Table 4. It will be noted that there is very little difference in tTie 
yields of the various plots. The small differences observed do not 
point toward any definite tendency because there was a difference of 
0.8 bushel only between unacclimated seed and that acclimated six 
years. These data together with data presented in Tables 1 and 2 in- 
dicate that greater stress should be laid upon the securing of well 
matured viable seed of a known high-producing variety or strain than 
upon the number of years a ^ariety or strain has been grown under 
irrigation in this state. 
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Time of Plantiog. The degree of maturity of any variety of corn 
is dependent to a large extent upon the time at which it is planted. 
The only time of planting trial made at the Station was conducted in 
1926. Reid Yellow and Thayer Yellow were planted at two~week inte- 
vals from April 1 to July 1 inclusive. No yield data ■were obtained for 
the June 1 planting because a break in the Sunnyside canal made it 
impossible to irrigate before planting and the moisture available was 
insufficient to insure a good stand. Table 6 shows the planting dates 
and yields obtained. 


Table 6. Yield per Acre of Two Varieties of Com Planted at Various 

Dates 


Date Planted 

' 1 

1 April 1 

April 16 I May 1 

May 17 . June 17 

i 

July 1 

Variety 

1 

1 

1 


Yield in bushels per acre 


Local Yellow 


73.5 

80.5 88.8 

103.6 31.2* 

♦♦ 

Thayer Yellow 

34.1 

50.9 66.7 

60.9 45.2 

17.5* 


* Com very immature. 

** Corn green. Kernel just forming. 


An unusually late killing frost on May 24 severely damaged the 
plants of plantings previous to May 17 and probably reduced the yields 
to some extent. Both extremely early and late plantings resulted in 
reduced yields. Corn produced from late plantings was poor in quality, 

Corn can usually be planted in the lower Yakima valley during the 
latter part of April and the early part of May. It is the practice of the 
more successful growers to plant as early as possible after most of the 
frost danger is past. The cooperative varietal trials in 1932 were 
planted at the time the cooperator planted his regular fields. Four of 
the five cooperators planted corn during the last week in April and 
the other during the fir.st week in May. In no case, from the stand- 
point of yields, is a grower in the lower Yakima valley justified in 
delaying the corn planting after May 20. The early maturing varieties 
can be planted somewhat later than the late maturing varieties, but 
even they do not produce their best yields when planted late in the 
season. 

Spacing of Rows and Plants. Observations of general farm prac- 
tice in the Yakima valley as well as experience at the Station indicate 
that rows from 36 to 42 inches apart are satisfactory for large type 
corn, including Reid Yellow and many loc,al strains, but that rows for 
Thayer should not be more than 36 inches apart. Little difference in 
yield has been observed in comparing checked corn with that drilled 
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in the row providing the number of plants per acre is the same. Drill- 
ing closer than 14 to 16 inches and checking more than three plants 
per hill may result in a large number of barren stalks and a reduction 
in yield of grain. 

Irrigation. When the water requirement of crops commonly grown 
under irrigation is considered, corn and small grains require the 
least water. The total water requirement for the small grains and corn 
is about the same but, on account of the fact that the former takes 
more advantage of winter moisture and the cooler spring weather 
than the latter, the irrigation water requirement for corn is somewhat 
greater. Under conditions at the Station the average irrigation water 
requirement for corn, including farm transportation, runoflf, and deep 
percolation losses, is slightly less than 30 acre inches. 

The seed bed for corn must be sufficiently moist at the time the 
seed is planted to insure a good stand and rapid growth of plants 
until they are well established. Irrigation too soon after emergence 
retards plant growth and may cause reduced yields. On the fine sandy 
loam at the Station it is necessary to irrigate before planting but on 
some of the heavier soils there is usually sufficient winter moisture 
in the soil at planting time. The amount and frequency of irrigation 
throughout the growing season will depend to a large extent upon 
soil type and climatic conditions. A supply of available moisture in 
the soil must be maintained so that plants do not suffer from lack of 
water. On most soils three irrigations after planting are sufficient. On 
heavier soils two irrigations may be adequate. 

All corn irrigation is done by the furrow method. Ditcher shovels 
are used on the cultivator to make the furrows and they are so set 
that one furrow only is left between rows. The ditches made at the 
last cultivation remain throughout the growing season. 

Cultivation. Cultivation investigations were conducted in 1924, 
1925, 1926, and 1927. The different systems of cultivation ranged from 
no cultivation to cultivation every seven days until the corn matured. 
In 1926 a plot was added in which there was no cultivation and on 
which the weeds were not pulled. Table 7 shows the different mettiods 
of cultivation used and the annual yields obtained from the various 
trials. 

Differences in yield were not significant on the various plots from 
which the weeds were removed either by pulling or by cultivation. 
However, on plots where the weeds were allowed to grow, the yield 
was reduced in proportion to the stand of weeds. In 1926 a heavy 
stand of weeds reduced the, yield by more than 60 per cent, whereas 
in 1927 a light stand of weeds reduced the yield only 6.5 per cent. 
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Table 7. Average Annual Yields of Local Reid Yellow Corn Grown 
under Various Methods of Cultivation 


Method of cultivation 


Yield 

in bushels 

per acre 


1934 

1925 

j 1926 

1927 j 

4-year 

No cultivation — pull weeds 

66.8 

55.6 

31.3 

74 4 

57.0 

No cultivation — leave w’ceds 

— 

— 

12 3 

69.6 

___ 

Moderate cultivation until 

corn shades ground 

55 7 

492 

51 5 

77 3 

58.4 

Cultivation until corn is 

matured 

52 1 

52 8 

49.4 

77 9 

58.0 


The soil at the Station is a fine sandy loam and does not bake or 
crack upon drying. On this particular type of soil it appears that the 
main value of cultivation is in killing weeds. However, in order to 
grow a good yield of corn it is very essential that no weeds be allowed 
to grow because they greatly reduce the amount of moisture and 
plant nutrients that are available. On some of the heavier soil types 
cultivation may be necessary to prevent baking and cracking of the 
soil following irrigation. The amount of cultivation necessary, how- 
ever, will be only such as is required to keep the soil in good physical 
condition and to prevent weed growth. 

Soil Fertility. Fertile soils are necessary for corn production if 
high yields are to be secured. In 1922 a series of plots was established 
on v'irgin soil at the Station on which a crop rotation system con- 
sisting of potatoes, corn, and wheat was used to determine crop re- 
sponses to the application of variou.s fertilizers. There were 10 plots 
in the original series, two of which were used as check plots and 
have never received fertilizers. Two plots now receive an annual ap- 
plication of manure, one receiving sheep manure and the other horse 
manure. Prior to 1927 each had received an application once in three 
years only, made just previous to potatoes. The experiment has been 
coptinuous and the plots have grown corn in 1923, 1926, 1929, and 
1932. The variety used has been Thayer Yellow. Table 8 shows the 
average yield of corn per acre for the two check plots and the two 
plots fertilized with manure. It also shows the average yield of Thayer 
Yellow from the varietal plots for the same years. The corn varieties 
were grown following alfalfa each year that yields are shown in the 
table. 

The four-year-average yield of plots receiving manure was 242 
per cent of that of the check plots. TheVidd of corn following alfalfa 
was even greater, the.se plots producing an average yield equal to 334 
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Ti^le 8. Average Annual Yield of Thayer Yellow Com Grown on 
Plots Receiving No Fertilizer, Those Receiving Manure, and 
Those Growing Com Following Alfalfa 


Pertilizer treatment 

i Average yields in bushels per acre 

1923 

1926 j 

1929 ; 

1932 j 

4-7eur 

average 

No fertilizer 

25.8 

14.4 

13.9 

22.5 

19.1 

Manure 

44.9 


SS.4 

54.0 

46.3 

Following alfalfa 

64.5 

57.3 

58.4 

75.5 

63.9 


per cent of the average check plot yield. Each year the seed for all 
plots was from the same source and it can readily be seen that the 
check plots, being low in fertility, were unable to produce over 30 per 
cent of the yield that the variety was capable of producing. 

Silage. Field yields of silage from local strains of Reid Yellow 
have ranged from 10 to 15 tons per acre on the field basis. Grain yields 
for similar corn have ranged from 50 to 75 bushels per acre. 

Yields much higher than 15 tons per acre have been reported fre- 
quently throughout the Yakima valley. Some of these are for a very 
large type of corn and some for very immature corn. Yields at the 
Station were determined when the kernels were well dented. Cutting 
at this stage of growth has produced an excellent grade of silage. 

Compsurative Feeding Value of Eastern Com, Local Corn, and the 
Small Grains.* The yield of grain per acre is not the whole story of 
the relative desirability of corn or the small grains. Grains as feed for 
livestock vary considerably in feeding value per unit weight. 

In order to determine the relative feeding value of various grains, 
feeding investigations have been conducted at various times since 1922. 
Lambs have been used in these experiments. All grains were fed at 
the same rate for any given year. Alfalfa hay was fed to all lots for 
the entire period. The grains that have been fed are Eastern corn, 
local Reid Yellow corn, Thayer Yellow corn, Turkey wheat, Jenlfin 
wheat, Baart wheat, barley, and oats. 

Since this publication is not primarily one on feeding, only specific 
data will be presented. The amount of feed necessary to produce 


* All feeding trials were conducted under projects approved tiy the Division of 
Animal Husbandry, State College of Washington. For experimental methods in 
feeding experiments see: 

Bulletin No. 185, “Lamb Feeing Experiments,” by H. Hackedorn, R. P. 
Bean, and J. Sotola. November, 1924. 

Bulletin No. 258, “Lamb Feeding Experiments,” by H. Hackedorn, J. Sotota, 
and H. P. Singleton. September, 1931. 
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gams on Uvestoek md^ates the feeding value of any particular feed, 
and IS of m erest to the grower of the crop. Table 9 shows the year 
feeding trials were conducted, the amount of feed required per hun- 
dredweight of gam. and the average daily gain per animal 


Table 9. Average Daily Gain and Feed Requirements per Cwt. Gain 
for Lambs Receiving Various Grains as a Supplement to Alfalfa 
Hay 


[ 

Tear \ 

\ Grain fed 

i 

Average 

daily 

gain 

Feed required 

per cwt. gain 

Chopped hay 

Grain 

1924-25 Eastern corn 

.361 

792 

274 

Local Reid corn 

.338 

884 

295 

Barley 

,273 

1052 

367 

Oats 

.279 

1023 

359 

Wheat 

.295 

967 

339 

1930-31 Eastern Corn 

.354 

483 

304 

Local Thayer corn 

,354 

483 

304 

Barley 

.302 

587 

355 

Wheat 

.325 

542 

331 

Oats 

.280 

626 

384 

1931-32 Local Reid corn 

.340 

460 

346 

Local Thayer corn 

.378 

414 

312 

Jenkin wheat 

.270 

379 

421 

Turkey wheat 

.281 

562 

419 

Baart wheat 

.306 

511 

384 

Barley 

.327 

OO 

360 

Oats 

.267 

586 

440 


In 1924-25 and 1931-32 local grown Reid Yellow corn was fed. In 
each case less grain and hay were required to produce 100 pounds 
gain than for the small grains and the average daily gain was greater. 
Eastern corn was also fed in 1924-25 and had somewhat greater feed 
value than the local Reid Yellow. This was due largely to the differ- 
ence in moisture content, the eastern corn having been grown in 1923. 

The feeding value of Thayer Yellow corn was compared with that 
of eastern corn in 1930-31 and was equal to it in every way. Both 
produced greater average daily gains than wheat, oats, or barley, and 
feed requirement per 100 pounds of gain was much less for each than 
for any of the small grains. 

The feeding trials in 1931-32 included local Reid Yellow and 
Thayer Yellow corn, three varieties of wheat, and one variety each of 
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barley and oats. The Reid Y ellow contained 19 per cent moisture, the 
Thayer Yellow 14 per cent, and the small grains from 8.8 to 10.6 per 
cent. On the basis of gains produced, one ton of Thayer Yellow corn 
was equal to 2308 pounds of barley plus 410 pounds of alfalfa hay. The 
comparative value of a ton of local Reid Yellow corn was 2081 pounds 
of barley plus 104 pounds of alfalfa hay. Barley ranked next to the 
corn varieties in feed value. Therefore, the replacement value of corn 
for other small grains was even greater than for barley. 

No experimental evidence is available regarding the feeding value 
of local corn containing more than 19 per cent moisture. Corn contain- 
ing a greater amount of moisture would probably be difficult to store. 
However, suitable varieties planted early in the season will mature 
before husking time. No doubt some of the difficulties livestock men 
have experienced with local corn have been due to the use of im- 
mature corn. Usually immaturity is due either to the use of a very 
late maturing variety or to late planting. 

The significant points brought out by Table 9 are, first, that good 
local corn is superior to the small grains for fattening lambs and, 
second, that local grown corn carrying the same moisture content as 
eastern corn is equal to it in feeding value. 

Silage Versus Other Succulents for Fattening Lambs and Beef 
Cattle. In any discussion of the utilization of corn the value of corn 
for silage must be considered. During the time the Station has been 
in operation corn silage has been used each year for livestock feeding. 
Several feeding trials have been conducted to determine the feeding 
value of corn silage for fattening lambs. Since other succulent farm 
crops also are commonly used as supplements in livestock rations, 
feeding trials with a number of them have been made. The silage used 
in all these trials was from fields that would average 50 to 75 bushels 
of No. 1 shelled corn per acre if allowed to mature, and about 10 to 15 
tons of silage as it came from the field. The corn was put into the 
silo when the grain was well dented. Water was supplied in the di.s- 
tribution pipe in sufficient quantities to produce an excellent grade of 
silage. All other succulent crops were carefully sorted for rot and were 
fed chopped, with the exception of potatoes which were fed whole rti 
1931-32 and 1932-33. The following table shows the feeds fed, feed re- 
quirements per hundredweight gain, and the amounts of hay and grain 
replaced by the various succulent crops. Data are shown for all feed- 
ing seasons in which comparisons of silage and other succulent crops 
were made. 

This table gives in detail the results for each year during which 
the trials were conducted. It is difficult to average results of different 
years because different proportions of grain, hay, and succulents were 
used in the ration. Climatic conditions also cause some fluctuation 
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the succulent crop to 1 pound of hay. 

re grain was required per 100 pounds gain for the lot re reiving heavy apples than for the lot receiving grain and hay 
only. Therefore, apples, at the heavy rate of feeding, had a negafive rejdacement value for corn. 



in results. Taking the results as a whole, under all variations of rations 
and climatic conditions silage had a high replacement value. Of equal 
interest is the comparison between silage and other succulent crops. 
All other succulent crops had high replacement values and in most 
cases these were equal to or greater than that of silage. 

The cash value of any succulent crop for lamb feeding can be 
computed by multiplying the pounds of hay and grain replaced by the 
actual cash value per pound of each and adding together the value of 
the hay and grain replaced. 

All trials reported herein were with lambs. However, it has been 
the experience of many dairymen in the Yakima valley that succulents 
other than silage are also desirable feed for dairy cows. 

GENERAL CONSIDERATIONS 

Corn is a crop that fits well into the management of a general 
irrigated farm. Most of the operations do not interfere with those 
for hay, pasture, or small grain crops. Corn has another advantage in 
that it does not require a large capital outlay for machinery. A good 
planter and cultivator are the only items of special machinery required 
for corn production for grain. 

The amount of seed required for corn is very small compared to 
the small grains, and good seed can be secured at a much smaller cost 
per acre than for them. Corn has another advantage in that most of 
the labor for the production and harvesting of the crop can be handled 
by the farmer himself. In the case of the small grains harvesting must 
be done at a time when labor is scarce and wages relatively high 
whereas with corn the harvesting can be done during the late fall and 
winter months. 

The choice of variety will depend upon location and on type of 
corn desired. In the lower Yakima valley the large type corn, as repre- 
sented by Reid Yellow and its local strains, will produce somewhat 
higher yields than the early maturing varieties. However, if early 
maturity is essential an early maturing variety such as Thayer Yellow 
should be used. 

Very little corn has been grown in Kittitas county but some of the 
early maturing varieties, especially Thayer Yellow, showed consider- 
able promise* in a test conducted by County Agent W. O. Passmore 
It appears than only early varieties can be depended upon to mature 
in Kittitas county. 

It is essential that good seed corn be used if high production is 
to be otained. Seed corn should be mature and should be stored inside 

* Information to the author. 
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a building. Testing oilseed corn in the spring is very desirable. Good 
■-tands are necessary for maximum production. 

The question whether silage pays often arises. A comparison of 
the feeding value of silage and a number of other succulent crops 
indicates that all had high feeding values and that the choice of ant 
one of them would probably depend upon factors other than the rela- 
tive feeding value. 

With the exception of silage all succulent crops fed were waste 
^^ducts of the farm since they were classed either a.-, second grade 
or as culls. The feeding of .such crops affords one way of disposin.c 
of them at a fair price; therefore, if sufficient of these waste products 
are available, silage could hardly compete with them on the ha.sis of 
cost of production per ton. 

Silage is a product that is not well adapted to the small operator. 
Equipment to handle silage is relatively high priced ;md is used for 
only a short time each year. The silo is also relatively high in saluc 
as compared to storage for other succulent crops. Silage has another 
distinct disadvantage in that a sufficient depth of silage must be fed 
daily to prevent spoilage The man with a small number of live.stock 
must therefore have a small silo. 

The yield.s of some of the succulent crops studied, such as carrots, 
rutabagas, potatoes, and squash, are considerably above the average 
vield of corn silage, and in years of extremely low prucs the entire 
crop could be fed on tlie basi.= of market prices at a cost loss than 
that of corn silage. 

Corn silage is excellent feed and has its place with the large oper- 
ator who has no waste succulent crops and who has sufficient livestock 
to justify the expense of silos and equipment. On the other hand, it 
is not logical to assume tliat the average small operator will become 
interested in growing corn for silage. The empty silos in the irncated 
^districts of the state stand as witnesses to this fact. 

SUMMARY 

1 Corn has been of relatively small importance in the state, thcia- 
being only 32..i00 acres in 1929, about half of which was grown uiuler 
irrigation. 

2. Toth early and laic maturing varieties ha\e outyidded all small 
grains over an 11 -year pcrioil 

3 Both early and late maturing varieties bare had greater feed 
value per ton than any of the small grains 

4 Local grown lorn with the sameynoi.ture content as eastern 
Corn has equal feeding value 
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5. Thayer Yellow and Wi'ndus White outyielded other earfy ma 
furing varieties. 

6. Later maturing varieties, including Reid Yellow, lodent, and 
good local yellow strains, have been somewhat superior to earl\ 
strains in yield. , 

7. Johnson County White and other extremely long season varie- 
ties have no place under irrigation in this state as grain crops. 

8. Cooperriive trial.s \\ith corn in 1932 at Toppenish, Outlook, 
Satus, Benton City, and Sunnyside gave results similar to those at the 
Station. 

9. Little or no value could be determined for the acclimatization 
of early or late maturing varieties to conditions in the Yakima valley 

10. All corn should be planted as soon as frost danger is past 
Early maturing varieties will mature when planted at a later date but 
yields will be reduced. 

11. Large varieties of corn require greater space per plant than the 
smaller, early maturing varieties. Rows 36 to 42 inches apart are 
suitable for Reid Yellow, while rows 36 Inches or even less are more 
satisfactory for Thayer. 

12. The irrigation water requirement of corn is not high, a total 
application of 30 acre inches being sufficient to produce good yields 
in the fine sandy loam soil at the Station. 

13. On the fine sandy loam soil at the Station, cultivation has been 
of little benefit except in killing weeds. 

14. Weed growth must be controlled by cultivation and, in extreme 
cases, by hoeing. Allowing weeds to grow has decreased the yield bfl 
as much as 60 per cent. 

15. Com requires a fertile soil. 

16. Corn for silage has about the same value when fed to fattening 
lambs as cull potatoes, cull apples, carrots, squash, or rutabagas* 

17. Corn fits well into the cropping system on the irrigated farm. 
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